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A total of 115 and 42 differentially expressed transcripts (following multiple-testing resistance. To gain an overall view of the results we performed a gene Ontology (GO) 1 4 5 enrichment test in both gill and head kidney for sets of differentially expressed 1 4 6 transcripts according to three different significance criteria (p-value < 0.01, 0.05 and 1 4 7 0.1) ( Figure 3 ). In the gill, various relevant GO terms were observed, such as "Response 1 4 8 to stress", "Cytoskeleton" and "Circulatory system process". We observed a larger 1 4 9 number of enriched GO terms in head kidney. While most of them are seemingly 1 5 0 unconnected to AGD resistance, terms such as "Response to stress" or "Protein 1 5 1 modification process" were observed. For instance, of 22 genes showing p-values < 1 5 2 0.01, 15 of them were assigned to "Response to stress". Similar analyses for KEGG 1 5 3 pathways did not reveal any significant enrichment. Detailed inspection of the differentially expressed transcripts in the gill revealed that 1 5 5 they can be grouped into three broad categories concordant with GO enrichment results: to Th2 cells. The Th2 pathway was found to be up-regulated in late stages of AGD 1 7 5 (Benedicenti et al. 2015) . This pathway is linked to humoral immune responses against 1 7 6 extracellular parasites and to tissue repair (Allen and Sutherland, 2014), and therefore is 1 7 7 an expected response to AGD. A higher prevalence of this type of response in resistant 1 7 8 animals would also be consistent with the observed increase of the heritability of Several genes connected to red blood cells were found to be differentially expressed, higher extent of gill damage in these animals, requiring activation of the complement 1 9 2 system and increase of local inflammatory responses. There are also a few differentially expressed transcripts connected to cell adhesion and 1 9 4 cell shape, including a cadherin gene (cadherin-related family member 5; logFC = 4.5) 1 9 5 and an actin related gene (actin filament associated protein 1-like 1; logFC = 1.3). The 1 9 6
Cdc42 effector protein 2 (CDC4EP2; logFC = 0.6) was also up-regulated in resistant 1 9 7 fish, and has been associated with roles in actin filament assembly and control of cell Head kidney differential expression results are much harder to interpret, and most of the 2 0 4 DE transcripts are seemingly not connected to biological processes that have previously 2 0 5 been related to AGD. Tumor necrosis factor alpha-induced protein 8-like protein 1 2 0 6 (TNFAIP8L1; logFC = -0.9) was found to be more highly expressed in susceptible to AGD. Two transcripts showed differential expression in both tissues: putative ferric-2 1 2 chelate reductase 1 (FRRS1) and CG057 protein. The regulation of transcripts upon infection is a strong indication of the involvement of 2 1 4 the gene product in the immune and physiological response of the host to the pathogen, main caveat of this approach is that it is difficult to distinguish cause and consequence, i.e. is the gene differentially expressed because it confers resistance or due to 2 1 9 differential disease progression? Additional evidence, such as the co-localization of 2 2 0 differentially expressed genes with QTL or the identification of cis regulatory variants 2 2 1 in the QTL regions can further contribute to our understanding of disease resistance, and 2 2 2 help us discover underlying candidate genes. The overlap between previously identified QTL regions in this population (Robledo et gene, but it has been shown to respond to both type I and type II interferon response in Eventually, functional assays are necessary to provide actual evidence of its causality. The advent of CRISP-CAS9 has made this much more feasible in non-model species. Likewise, this technology now provides the opportunity of using this information to long-lasting effects on animal welfare and food security. Nevertheless, the discovery of 2 7 9 causative variants and genes can be used to increase the weight of causative variants in The transcriptomic differences between AGD resistance and AGD susceptible Atlantic 2 9 1 salmon are limited, which might not be surprising considering the polygenic nature of 2 9 2 the trait. The differences were more evident in the gill than in head kidney, potentially the mechanisms leading to AGD resistance, however, it is difficult to discriminate cause 2 9 6 and consequence. The integration of previously discovered QTL and expression data 2 9 7 pointed to potential candidate genes of interest, such as GVINP1, MAP4K4 or TRIM39. An additional candidate gene, CREG1, showed allele specific expression in one of the 2 9 9 QTL regions. Follow-up studies to investigate the functional role of these genes in the 3 0 0 response to AGD could help us understand the molecular mechanism of resistance to The AGD challenge experiment was performed using 797 Atlantic post-smolt salmon originating from a commercial breeding programme (Landcatch, UK). The challenge 3 1 0 experiment was performed as described in Robledo et al. (2018) . In brief, seeder fish were kept under a 16-h light and 8-h dark photoperiod, starting at 05:00; the fish were for the duration of the trial, water temperature was between 13 & 14 ºC and salinity was 3 2 1 33-35ppt. For the first two challenges, fresh water treatment was performed 21 days 3 2 2 after challenge, followed by a week of recovery. The fish were checked visually four 3 2 3 times daily during this period. The disease was allowed to progress until the terminal 3 2 4 sampling point in the third challenge, when fish were terminated by an overdose of 3 2 5 anaesthetic followed by destruction of the brain. Fish were sampled and phenotypes 3 2 6
were recorded during three consecutive days. A subjective gill lesion score of the order 3 2 7 of severity ranging from 0 to 5 was recorded for both gills (Taylor et al. 2016) . These classification. Some fish were scored by additional operators, and the scores never For all the 48 samples a standard TRI Reagent RNA extraction protocol was followed. Briefly, approximately 50 mg of tissue was homogenized in 1 ml of TRI Reagent 3-chloropropane (BCP) was added for phase separation. This was followed by 3 4 5 precipitation with 500 µl of isopropanol and subsequent washes with 65-75 % ethanol. The RNA was then resuspended in RNAse-free water and treated with Turbo DNAse 3 4 7 (Ambion). Samples were cleaned up using Qiagen RNeasy Mini kit columns and their 3 4 8 integrity was checked on Agilent 2200 Bioanalyzer (Agilent Technologies, USA).
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Thereafter, the Illumina Truseq mRNA stranded RNA-Seq Library Prep Kit protocol 3 5 0 was followed directly. Libraries were checked for quality and quantified using the 
